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^SST AVAILABLE COPY remarks 

This is in response to the Office Action mailed July 24, 2003, and further to the Notice 
of Appeal filed January 26, 2004 and the Request for Continued Examination accompanying this 
submission. The Advisory Action mailed March 12, 2004 stated that the response filed October 9, 
2003 had not been entered. 

In this response, claims 1 and 12 have been amended, and new claim 21 has been added. 
Thus, upon entry of this response, claims 1,4-10, and 12-21 will be pending. 

Claim 1 has been amended to recite a method for preventing T cell mediated tissue 
destruction associated with type I diabetes, wherein the tissue destruction results from a cell- 
mediated immune reaction to self. This is supported by the specification at, e.g., page 3, last 
paragraph. Claim 12 has been amended to independent form. New claim recites a particular 
embodiment of the methods of claim 1, supported at, e.g., pages 3-4, bridging paragraph, and 

No new matter has been added by way of this response. Each of the Examiner's 
rejections is addressed below. 

Anticipation 

To meet the burden of anticipation under 35 U.S.C. §102, a single prior art reference 
must disclose each and every element of the rejected claim(s). See, M.P.E.P. § 2131. "A claim is 
anticipated only if each and every element as set forth in the claim is found, either expressly or 
inherently described, in a single prior art reference." Verdegaal Bros. v. Union Oil Co. of 
California, 814 F.2d 628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987). Every element of the 
claimed invention must be literally present, arranged as in the claim. Perkin Elmer Corp. 732 F.2d 
888, 894, 221 USPQ 669, 673. 
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1. Noelle '693 Patent 

Claims 1 and 4-10 stand rejected as allegedly anticipated under 35 U.S.C. §102(e) by 
U.S. Patent No. 5,683,693 to Noelle et al. ("Noelle '693 patent"). The Examiner argues that the 
Noelle '693 patent teaches the substance of the invention, and that the claimed functional limitations 
would be inherent properties of the referenced methods to treat diabetes, referring to the following 
section of the Noelle '693 patent (col. 1 1, 11. 32-39): 

Accordingly, the invention encompasses a method for treating diabetes by 
pancreatic islet cell transplantation. The method comprises administering to a 
subject in need of treatment: 1) allogeneic or xenogeneic cells which express 
donor antigens, 2) an antagonist of a molecule expressed on recipient T cells 
which mediates contact-dependent helper effector function, such as a gp39 
antagonist {e.g., anti-gp39 antibody) and 3) donor pancreatic islet cells. 

This rejection is respectfully traversed. The method described in the Noelle '693 patent 
would not, inherently or otherwise, lead to inhibition or prevention of T cell mediated tissue 
destruction from a cell-mediated immune reaction to self (i.e.* an auto antigen). By contrast, since 
the method in the Noelle '693 patent is based on administration of allogenic donor cells in 
conjunction with a gp39-antagonist, the method results in inhibition of an immune response to 
foreign antigens (i.e., donor or alloantigen). The Noelle describes its method as follows (col. 2, 11. 
58-60; emphasis added): 

Induction of T-cell tolerance to alloantigens as described herein can be used 
as a preparative regimen for tissue or organ transplantation. 

There is no description or suggestion in the Noelle '693 patent to modify the method 
described therein to exclude the administration of donor antigen or donor antigen-expressing cells 
for the purpose of achieving an inhibition of a response to self, or for some other purpose. Absent 
such a teaching or suggestion, the Noelle '693 patent cannot anticipate the present claims, which 
call for a method for preventing T cell mediated tissue destruction associated with type I diabetes by 
administering to a subject a therapeutically or prophvlacticallv amount of a gp39 antagonist. 
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2. Lederman patent 

Claims 1 and 4-10 also stand rejected as anticipated under 35 U.S.C. §102(e) by U.S. 
Patent No. 5,993,816 to Lederman et al. ("Lederman patent"). Specifically, the Examiner contends 
that the Lederman patent teaches the use of 5c8-antigen/CD40L-specific antibodies to treat 
autoimmune diseases including diabetes, and that the claimed functional limitations would be 
inherent properties of the referenced methods to treat type I diabetes with 5c8-antigen-specific 
antibodies. The Examiner refers to the following section of the Lederman patent: 

In another embodiment of this invention, inhibiting the immune response of 
an animal is valuable as a method of inhibiting the autoimmune response in 
an animal suffering from autoimmune disease. Examples of autoimmune 
diseases include, but are not limited to, rheumatoid arthritis, Myasthenia 
gravis, systemic lupus erythematosus, Graves' disease, idiopathic 
thrombocytopenia purpura, hemolytic anemia, diabetes mellitus and 
drug-induced autoimmune diseases, e.g., drag-induced lupus. 

This rejection is respectfully traversed on the ground that the skilled artisan at the time of 
the invention would not have found the Lederman patent's claim for preventing tissue-mediated 
destruction in an autoimmune disease, such as those listed, as credible . Since an anticipatory 
reference must fully enable the invention {Elan Pharmaceuticals, Inc. v. Mayo Foundation for Medical 
Education and Research; 345 F.3d 1051, 1052, 68 USPQ2d 1373 (Fed. Cir. 2003). See also Amgen, Inc. 
v. Hoechst Marion Roussel Inc., 314 R3d 1313, 1354, 65 USPQ2d 1385, 1416 (Fed.Cir.2003)), and 
since an anticipating reference must describe the. . .subject matter with sufficient clarity and detail to 
establish that the subject matter existed and that its existence was recognized by persons of ordinary 
skill in the field of the invention (ATD corp. v. Lydall Inc., 169 F.2d 534, 48 USPQ2d el321 (Fed. 
Cir. 1998)), a hypothetical statement, absent other instruction, cannot be enabled. Thus, the 
Lederman patent cannot anticipate any of the claims since, as discussed below, there is no teaching 
that would enable one to leap to the conclusion that the 5c8 antibody could prevent T cell mediated 
tissue destruction in primarily T cell mediated autoimmune diseases. 

In fact, subsequent evaluation of Lederman's humanized 5c8 antibody, when evaluated 
in a clinical setting, has been described in an article in the American Journal of Transplantation 
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(Vol. 2, Issue 10, Page 898, November 2002-Exhibit A) as "the most dramatic failure in recent 
past'' Clinical studies of were halted due to thromboembolic events and failure of efficacy (5 out of 
7 patients experienced graft rejection). The article continues by describing evaluation of the 
presently claimed antibody (IDEC-131/E6040), which targets a different epitope than Lederman' s 
hu5C8 antibody, in autoimmune diseases. IDEC-131, in contrast to hu5c8, exhibits no severe 
adverse events but is safe and well-tolerated (see documents at Exhibit B). 

Since the present claims are amended to recite that the antibody is produced by 
hybridoma HB1 1713 (i.e., IDEC-131-see Exhibit C), the Lederman cannot anticipate. 
Accordingly, withdrawal of this rejection is respectfully requested. 

In addition, the Lederman patent does not anticipate for the following further reasons. 

The Lederman patent is primarily concerned with inhibiting T cell activation of B cells 
(col. 10, 1. 60 to col. 11,1. 5), and also with detecting T cell blood tumors by detecting binding of 
the 5c8 antibody to the tumor (col. 2, 11. 42-53), thereby inhibiting proliferation of the tumor (col. 
13, 1. 38-37). There is absolutely no teaching of inhibiting T-cell mediated tissue destruction, much 
less inhibiting T-cell mediated /J-cell destruction. From the meager teachings in Lederman, which 
are exclusively directed to "helper" T cell function, i.e., preventing a B-cell mediated humoral 
immune response, it cannot even be deduced that the antibody could effect T cell mediated tissue 
destruction that came prior to the humoral response, much less be taken as an explicit teaching of 
Lederman. This is supported by Lederman's teaching at col. 27, 11. 49-52, which states that: 

"The heterogeneous distribution of 5c8 expression on activated CD4+ 
cells suggests that functional subsets of CD4+ T cells might be 
distinguished by their level of 5c8 expression. For example, it will be 
of interest to determine the functional potential of 5c8- and 5c8+ 
CD4+ T cells with respect to helper or cytotoxic activity." 

By this statement, Lederman conveys that T cells having cytotoxic activity are likely 
distinct from those effecting T cell helper activity with respect to 5c8 expression. Thus, this in 



{W:\20052\1200521us3\00159046.DOC IIEIllDI[llllllliIIllEIIIEniDI0li } 



Application No.: 09/849,969 



10 



Docket No.: 20052/1200521-US3 



effect, teaches away from a suggestion that administration of an anti-5c8 antibody would inhibit T- 
cell mediated tissue destruction. 

Moreover, the named autoimmune diseases in Lederman, rheumatoid arthritis, 
Myasthenia gravis, systemic lupus erythematosus, Graves' disease, idiopathic thrombocytopenia 
purpura, hemolytic anemia, and diabetes mellitus, were all known to have a humoral 
(autoantibody-mediated) pathology, consistent with Lederman' s strategy of inhibiting T cell- 
mediated B cell activation, and hence, autoantibody production. This is evidenced by the following 
abstracts (attached at Exhibit D) in view of each named disease: Reiter et al, Arthritis Rheum 
1991; 24: 525-36 ("Recent experimental an clinical data point to the T helper lymphocyte subset as 
playing a central role in the pathogenesis of rheumatoid arthritis (RA)"; Reim et al., J 
Neuroimmunol. 1992; 41: 61-70 ("The pathogenesis of myasthenia gravis (MG) involves a T cell- 
dependent antibody-mediated autoimmune response directed against acetylcholine receptors 
(AChR)"); Singh, Med Hypotheses. 1992; 39: 356-9 ("Excessive production of pathogenic 
autoantibodies of one of the hallmarks of systemic lupus erythematosus (SLE)"); Semple et al., 
Autoimmunity 1992; 13: 311-19 ("Chronic autoimmune thrombocytopenic pupura is a common 
autoimmune-mediated bleeding disease in which autoantibodies are directed against platelets. .."); 
Fisfalen et al., J. Clin. Endocrinol Metab. 1990; 71: 170-78 ("Our antigen specific [T cell clone] 
could. . .stimulate specific B-cells to produce thyroid antibodies in vitro. Self MHC-II-reactive [T 
cell clones] could also induce specific antibodies by B-cells."); and Landin-Olssen et al., 
Diabetologia. 1992. 35(1 1): 1068-73 ("Among [IDDM] patients, the frequency of islet cell 
antibodies was 84%... insulin autoantibodies 43%...; 40%.. .were positive for both and 88%.. ..were 
positive for one or both. Among control children, 3% . . .had islet cell antibodies, 1 . . .insulin 
autoantibodies, and 4%...had either autoantibody marker.)" 

These teachings support the disclosure of Lederman' s patent, and hence, Lederman' s 
invention, that the 5c8 antibody would be useful to prevent T cell mediated B cell antibody 
production. However, based on Lederman' s disclosure, there is not even a hint that T cells mediate 
tissue destruction in any of these diseases, much less IDDM. Nor is there any teaching that, 
particularly for EDDM, prevention of T cell mediated responses are crucial for treatment of the 
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disease pathology. As indicated by the enclosed literature, further discussed immediately below, the 
humoral antibody response is not the mechanism by which b-cell destruction occurs. To the 
contrary, many of the antibodies seen in IDDM likely arise as a secondary event, following tissue 
destruction and release of antigens which are normally intracellular, and hence, foreign. Inhibiting 
production of these antibodies would have no benefit in IDDM, since by then, the damage is done. 

It has previously been pointed out that the Lederman patent relates to the use of a 
5c8/CD40L antibody to inhibit B-cell activation and humoral immune responses, and that, by 
contrast, the destruction of P-cells in type I diabetes is triggered and mediated primarily through a 
T-cell mediated cellular autoimmune response (see Amendment dated May 9, 2003, p. 8, 1 st 
paragraph), citing and enclosing the abstracts of Casares et al. and Campbell et al. (Full copies of 
these references are provided in the accompanying Information Disclosure Statement, filed 
concurrently herewith). 

Thus, the art-recognized mechanism for induction of the autoimmune mechanism 
responsible for the p-cell destruction in type I diabetes has long been that p-cells antigens were 
released, possible because of some injury; and that this would trigger an autoreactive T cell 
response against the p-cells (see, e.g., Casares et al., p. 362, Figure 4). However, what was also 
established at the time was that the humoral immune component emerged after this initial, T-cell 
mediated tissue destruction had begun Knip et al., Ann Med 1997; 29: 447-51 (Exhibit E) 
("[selective destruction of pancreatic /?-cells] . . .is assumed to be T cell mediated, but the emergence 
of disease-associated autoantibodies in to the peripheral circulation is usually the first noticeable 
sign of beta-cell autoimmunity in IDDM"). In other words, the humoral immune component was 
also what was used as a first clinical sign that the disease pathology was, in fact, in progress. 
Accordingly, even though the Lederman patent hypothesized that an antibody against the 5c8 
antigen/gp39 could be used to "inhibit the autoimmune response in an animal suffering from 
autoimmune disease," the skilled artisan would not have found this credible since: 

• The "animal" in the referenced section of the Lederman patent already suffers 
from an autoimmune disease such as diabetes; 



{W:\20052\1200521us3\00159046.DOC IIIllinilllllilllinilllllllilDlil } 



Application No.: 09/849,969 



12 



Docket No.: 20052/1200521-US3 



• In an animal already suffering from diabetes, pancreatic p-cell destruction is 
almost complete; and 

• If p-cell destruction is almost complete, administering a compound postulated 
to be capable of inhibiting a humoral immune response, i.e., the Lederman 
patent's 5c8 antibody would have no effect on the cell-mediated tissue 
destruction. 

These assertions are supported by literature references (Knip, Acta Paediatr 1998, Supp 
425:54-62) which demonstrates that, by the time diabetes is diagnosed, end-stage insulitis (T cell 
infiltrates in islets) is occurring, thus precluding the possibility of preventing insulitis. According 
to Knip, 80-90% of pancreatic /?-cells are destroyed by end-stage insulitis. Another article by 
Hanninen et al., demonstrates the presence of T cell cells, macrophages and other mononuclear cells 
involved in tissue destruction in cross-sections from a pancreas at the onset of IDDM (J. Clin. 
Invest. 1992; 90: 1901-10). 

Further, as amended, claim 1 does not recite "inhibiting" a T-cell mediated tissue 
destruction associated with type I diabetes, and claim 1 now recites that the anti-gp39 antibodies are 
useful for preventing tissue-mediated destruction. Since these antibodies are distinct from those 
described by Lederman (and bind different epitopes-see Exhibit A), this is another reason why 
Lederman cannot anticipate the present claims. 

In summary, while it was known at the time the Lederman patent was filed that the 
pathology of IDDM had a T cell-mediated component (see Abstract by Bach, Curr Opin Immunol. 
1991; 3: 902-5), Lederman makes no mention of this in the '8 16 specification of addressing such 
pathology using the 5c8 antibody. Moreover, as indicated above, preventing the T cell-mediated 
antibody response in an IDDM patient would be pointless, since pancreatic tissue destruction has 
already occurred by the time the humoral response manifests. 
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As outlined above, neither the Noelle '693 patent nor the Lederman patent anticipates 
the claims as amended herewith. Accordingly, reconsideration and withdrawal of this rejection is 
respectfully requested. 

Obviousness 

The Examiner maintains claims 1,4-10, and 12-20 as allegedly obvious over the Noelle 
'693 patent and/or the Lederman patent in view of U.S. Patent No. 5,747,037 to Noelle et al. 
("Noelle '037 patent). Specifically, the Examiner contends that "given the antagonistic properties 
of 24-31 and 89-76 CD40L specific antibodies taught by Noelle et al. ( £ 037), the ordinary artisan 
would have been motivated to substitute these CD40L antagonists into the methods of treating 
autoimmune diseases such as diabetes, as taught by Noelle et al. ('693) and Lederman" (office 
action, p. 4). 

This rejection is respectfully traversed, since the effective priority date of the 24-31 and 
89-76 antibodies described in the Noelle '037 patent is June 7, 1995, which is the same date as the 
priority date of the present claims. Accordingly, the Noelle '037 patent teachings relied on the 
Examiner for this rejection are not available as prior art. Neither the Noelle '693 patent nor the 
Lederman patent makes up for this missing teaching, as they do not describe or suggest the 24-31 or 
89-76 antibodies. 

Further, as described above, the method taught in the Noelle '693 patent would not have 
inhibited or prevented tissue destruction from a cell-mediated reaction to self antigens, and does not 
suggest modification of this method to obtain such a method. Similarly, the Lederman patent fails 
to provide this missing teaching since Lederman does not teach T cell mediated tissue destruction, 
but only T cell mediated B cell activation (i.e., the humoral component). To the contrary, the 
instant application expressly teaches that IDDM is a T cell mediated disorder, and that the 
protective effect conferred by transplanting donor spleen cells from animals immunized with PLP- 
peptides (in the EAE animal model of T cell mediated autoimmunity) was due to the suppression of 
the activated T cells (page 6, col. 2, top). 
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Lastly, one of ordinary skill in the art would not have been motivated by the teachings of 
Noelle '693 or Lederman since neither disclose preventing T cell destruction, and thus, in 
combination would not permit one of ordinary skill in the art to arrive at the presently claimed 
invention. 

For all of the above reasons, it is respectfully requested that this rejection be withdrawn. 

Conclusion 

In view of the above, each of the presently pending claims in this application is believed 
to be in immediate condition for allowance. Accordingly, the Examiner is respectfully requested to 
pass this application to issue. 



Dated: August 26, 2004 



Respectfully submitted 




Stephanie Amoroso, Ph.D. 

Registration No. 5 1 ,401 

Agent for Applicants 
DARBY & DARBY P.C. 
P.O. Box 5257 

New York, New York 10150-5257 
(212) 527-7700 
(212) 753-6237 (Fax) 
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What's in the Pipeline? New Immunosuppressive Drugs 
in Transplantation 



Flavio Vincenti 



In the pipeline, there are a number of novel immunosuppressive drugs 
in preclinical development or in early clinical trials. The major target of 
new agents are cell-surface molecules important in immune cell 
interactions (especially the costimulatory pathway), signaling pathways 
that activate T cells, T-cell proliferation and trafficking and recruitment 
of immune cells responsible for rejection. The most promising biologic 
agents include a humanized anti-CD11a (anti-LFA1), humanized anti- 
B7.1/B7.2, a second-generation CTLA4lg (LEA29Y) and a humanized 
antibody to anti-CD45 RB. Inhibitors of T-cell activation and signaling 
are still in preclinical development. The most interesting inhibitors of T- 
cell proliferation include inhibitors of the Janus protein tyrosine kinase, 
JAK3, and FK778, a leflunomide analog. Chemokines play an important 
role in rejection by virtue of their critical role as regulator of trafficking 
and activation of lymphocytes. Early trials of FTY720, a synthetic small 
molecule with functional homology to sphingosine-1 phosphate leading 
to lymphocyte sequestration, appear very promising; however, 
enthusiasm for this drug is mitigated by its potential cardiac side- 
effects. Antagonists to several chemokine receptors, including CCR1, 
CXCR3 and CCR5, have been shown to be effective in experimental 
transplantation and are likely to be considered for clinical development. 



The past decade has witnessed important advances in transplantation in terms of 
therapeutic modalities and improved short-term and long-term outcomes. Impressive 
numbers of experimental drugs were brought to the clinic, had successful phase III trials 
and were approved for clinical use. Cyclosporine, the drug that ushered in the 
renaissance era of transplant therapeutics, was replaced by a microemulsion 
formulation with more predictable pharmacokinetics (1). A recent analysis showed that 
patients treated with the microemulsion cyclosporine formulation had better long-term 
graft outcome than patients treated with Sandimmune (2). A second calcineurin 
inhibitor, tacrolimus, was successfully introduced for both liver and renal transplantation 
(3,4). Two antiproliferative drugs, mycophenolate mofetil (MMF) and sirolimus, with 
different mechanisms of action were introduced in 1995 and 1999, respectively, and 
have had a dramatic effect on the reduction of the incidence of acute rejection in renal 
transplantation (5,6). There were also important advances in biologic induction 
therapies. A new generation of monoclonal antibodies (mAbs) targeting the a chain of 
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the interleukin-2 receptor was shown in phase HI trials to result in selective and effective 
immunosuppression with a safety profile unmatched by any other immunosuppression 
agent (7,8). Finally, the biologic depleting agent antithymocyte globulin (Thymoglobulin) 
that has been available in Europe for over a decade was finally approved in the United 
States for use in the treatment of steroid-resistant acute rejection (9). It has replaced 
OKT3 as the depleting antilymphocyte agent of choice for induction therapy, especially 
in high immunologic risk patients. 

The drugs and biologic agents which will be introduced in the next decade will be 
propelled by the evolution of our understanding of the pathways that lead to rejection, 
tolerance, tissue repair, as well as by the ever-expanding genomic discoveries. 
Ironically, it will be several years before the next new drug will be approved for 
transplantation, as currently there are no phase III trials under way with new drugs or 
biologic agents. The success of the existing immunosuppression regimens may hinder 
future drug development because of the vanishing endpoint of acute rejection, and the 
challenge of demonstrating improvement in long-term outcome (10). Meanwhile, several 
unmet clinical needs persist. These include patients at high risk of rejection and graft 
loss, such as African Americans, patients with high panel-reactive antibodies, as well as 
patients who develop delayed graft function. Thus the thrust of future drug development 
is likely to result in immunosuppression therapy with a unique or novel mechanism of 
action that, while not necessarily resulting in superior short-term efficacy, will lack 
current drug toxicities and lead to better preservation of renal function. The promise of 
immunologic tolerance hovers on the horizon unfulfilled but not beyond reach, and 
convincing nonhuman primate models and the use of a combination of experimental 
drugs or biologic agents in clinical trials will be required for further progress. The 
recently established NIH-sponsored Immune Tolerance Network will be an important 
catalyst in promoting clinical experimentation with tolerance-inducing regimens. 





Table 1 shows the major targets of new agents in immunosuppression in clinical and 
preclinical studies. 

Interference with cell-surface molecules important in immune cell interactions 

Targeting cell-surface molecules with biologic agents has several advantages over 
maintenance oral drug therapy. Cell-surface molecules can be readily blocked with 
monoclonal antibodies or receptor-fusion proteins, and are easily saturated and 
modulated. The new humanized biologic agents have the added advantage of a long 
half-life, requiring infrequent administration. In addition, there is a paradigm shift in 
biologic drug development from short-term induction therapy to chronic administration 
as a replacement for maintenance oral immunosuppression. The potential advantage of 
chronic biologic therapy is regimen simplification (monthly or bi-monthly 
administrations), no requirement for therapeutic drug monitoring, and assured 
compliance.Figure 1 shows some of the current biologic agents in early clinical trials or 
being considered for clinical development. Other biologic agents that are being used in 
single-center trials but are not yet part of a formal drug development program by their 
sponsor include campath 1H, a humanized anti-CD52 antibody that results in prolonged 
lymphocytes depletion; rituximab, an anti-CD20 monoclonal antibody that targets B 
cells; and several humanized mutagenized nonmitogenic anti-CD3 mAbs(11-16). Kirk 
et al. and Knechtle et al. are conducting single-center trials with campath 1H in 
combination with sirolimus in an attempt to induce long-term tolerance or at the very 
least drug minimization. Rituximab is being used off-label in patients with elevated 
levels of panel-reactive antibodies as well as in patients undergoing acute humoral 
rejection (13). The new generation of humanized anti-CD3 mAbs are engineered to 
loose their toxicities through amino acid(s) substitution in the Fc domain in order to 
reduce binding to Fc receptors. These antibodies include HuM291, Campath 3 and 
hOKT3 yi (the humanized-mutagenized version of murine OKT3)(14-16). hOKT3 71 is 
licensed to Centecor and is being considered for use in new trials in renal 
transplantation. 
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Figure 1 : Cell-surface targets 
of biologic agents. 
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Table 2: Efalizumab dose and 
concomitant immunosuppression 



To cite this article 

Vincenti, Flavio (2002) 
What's in the Pipeline? New 
Immunosuppressive Drugs in 
Transplantation. 
American Journal of 
Transplantation 2 (10), 898-903. 
doi: 10.1034/ 

j.1600-6143.2002.21005.x 



The most dramatic failure in the recent past is Biogen's anti-CD154 (hu5C8) (17). 
Despite impressive experimental evidence, the phase I trial with the humanized hu5C8 
was halted following thromboembolic events, as well as failure of immunosuppression 
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efficacy (5/7 patients had rejection episodes). I DEC Pharmaceutical has started clinical 
trials with another humanized anti-CD154, IDEC131 (targeting a different epitope than 
hu5C8) in patients with autoimmune diseases, but may extend these studies to organ 
transplantation pending results in nonhuman primates. It is clear that there is continuing 
interest in exploring disruption of the CD40 pathway in clinical trials. 

A humanized antibody to CD45 (anti-CD45RB) may soon put the spotlight back on 
CD45 as an important drug target. CD45 was first described in 1978 as a family of 
glycoproteins expressed on the surface of nucleated hematopoietic cells (18). CD45 is a 
transmembrane protein tyrosine phosphatase involved in the coupling of signals from 
the T-cell receptor to the proximal signaling apparatus. Different CD45 isoforms 
generated by the alternative slicing of exons A, B and C are expressed by T cells with 
distinct functions. Monoclonal antibodies to the RB isoforms of CD45 have been shown 
to induce long-term survival and tolerance in various experimental models of solid 
organs and islet cell transplant(19-21). The mechanism of action of anti-CD45RB mAbs 
is unclear. However, it may modulate the expression of RB isoforms with different 
molecular weights (m.w.) (21). T cells with high m.w. CD45RB (CD45RB bri 9 ht cells) 
secrete IL-2 t while low m.w. CD45RB (CD45RB dim cells) secrete II-4. Basadonna et al. 
showed that lymphocytes obtained from animals treated with anti-CD45RB showed 
decreased CD45RB bri 9 ht cells and had up-regulation of CD45RB dim cells (19). In 
addition,//? vitro effects of anti-CD45RB mAbs include down-regulation of theL-selectin, 
up-regulation of CTLA-4, and suppression of TH1 cytokine production. In a seminal 
study, Lazarovits et al. showed that an anti-CD45RB mAb in two doses resulted in long- 
term graft survival in murine renal allografts (20). Non-human primate models are 
currently underway in preparation for a phase I clinical trial in renal transplant recipients 
by Abgenix. 

Efalizumab is a humanized lgG1 monoclonal antibody targeting the CD1 1a chain of 
LFA1. Efalizumab binds to LFA1 , preventing LFA1-ICAM interaction. Direct blockade of 
ICAM-1 with a mAb failed to show any benefit in a randomized renal transplant trial, 
possibly due to redundancy in the ICAMs (22) Anti-CD1 1a has been shown to block T- 
cell adhesion, trafficking and activation (23). Pre-transplant therapy with anti-CD11a 
prolongs survival of murine skin and heart allografts, and monkey-heart allografts (24). 
Efalizumab has been successfully used in phase III trials in patients with psoriasis. In a 
phase l/l I open label, dose ranging, multidose, multicenter trial, Efalizumab was 
administered subcutaneously, weekly for 12 weeks following renal transplantation 
(25).Table 2 shows patient enrollment as well as the maintenance immunosuppression. 
At 3 months, 3/38 patients (7.8%) had a reversible rejection episode and at 6 months 
there was one additional rejection for a cumulative rejection rate of 10.4%. 
Pharmacokinetic and pharmacodynamic studies showed that the lower doses of 
Efalizumab (0.5 mg/kg) produced saturation and 80% down-modulation of CD1 1a by 
24-48 h following therapy. In a subset of 10 patients who received the high-dose 
Efalizumab (2 mg/kg) with full-dose cyclosporine and MMF, 3/10 patients developed 
post-transplant lymphoproliferative disease. Thus Efalizumab appears to be an effective 
immunosuppressive agent, but it is best used in a lower-dose regimen with less intense 
maintenance immunosuppression. 

The costimulatory pathway also referred to as signal two (signal one being the antigen- 
driven pathway via the T-cell receptor) is critical in triggering T-cell activation, 
proliferation and effector function(26-29). While many coactivation or costimulatory 
pathways have been described (CD154-CD40, LFA r ICAM-1, ICOS-B7RP-1) the CD28- 

B7 interaction remains the most thoroughly characterized and possibly represents the 
best target of immunosuppression therapy. Despite the failure of anti-CD154 in a single 
clinical trial, blocking CD28 interaction with B7 (either with CTLA4lg or with anti-B7 
mAbs) will continue to be an important focus of clinical studies. 

h1F1 and h3D1 are humanized anti-B7.1 (CD80) and B7.2 (CD86). The DNA encoding 
the complementarity determining regions from the murine antibodies were moleculariy 
spliced on to the DNA for the human kappa light, and the DNA for the J2 heavy chain 
sequences mutagenized to minimize Fc binding./n vitro h1F1 and h3D1 were shown to 
block CD28-dependent T-cell proliferation and decrease mixed lymphocyte reactions. In 
nonhuman primate models, h1F1 and h3D1 were able to delay renal allograft rejection, 
and their effectiveness was not undermined by the use of calcineurin inhibitors or 
steroids (30). The monoclonal antibodies need to be used in tandem, since either B7.1 
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or B7.2 is sufficient to stimulate T cells via CD28. A single phase I study in renal 
transplant recipients was performed in patients receiving maintenance therapy 
consisting of cyclosporine, mycophenolate mofetil and steroids. Patients received a 
single pretransplant dose ranging from 0.15 mg/kg to 5 mg/kg. Though the results of the 
study are yet to be published, the preliminary results appear to show that these 
monoclonal antibodies were safe and effective. While Wyeth Pharmaceutical at the 
present time has decided not to proceed with further development of these antibodies, 
they may yet emerge in the future through licensing agreements. 

LEA29Y is a second-generation CTLA4lg (extracellular domain of CTLA4 and lgG1 Fc 
domain) with an increase in binding avidity to CD80 (2-fold) and CD86 (4-fold), and 
approximately 10-fold more effectiveness/n vitro than CTLA4lg on a per dose basis in 
inhibiting T-cell effector functions. A phase l/ll trial is currently underway in primary renal 
transplants with an immunosuppression regimen based on preclinical studies performed 
by Drs Chris Larsen and Tom Pearson at Emory University (unpublished results). In the 
phase I study, 210 primary renal transplant patients are randomized to three treatment 
groups, group 1 and group 2 are treated with different regimens of LEA29Y, basiliximab 
(20 mg day 0 and day 4), mycophenolate mofetil 2 g and conventional steroid therapy. 
Patients randomized to group 3 serve as controls and are treated with a standard 
regimen consisting of basiliximab (20 mg at day 0 and day 4), cyclosporine, 
mycophenolate mofetil, and steroids. Patient enrollment in this trial should be completed 
by December 2002. This study may provide an important clue to the clinical efficacy 
achieved by blocking a single tract of the costimulatory pathway. It is possible, though, 
that effective clinical blockade of the costimulatory signal may require disruption of 
several targets within the pathway (29). 

Inhibitors of T-cell activation and signaling 

T-cell receptor (TCR)-coupled signaling in addition to costimulation delivered by CD28 
activation results in activation of a number of signaling pathways that ultimately 
culminate in T-cell activation and cytokine production (31 ). Pre-clinical and/n vitro 
inhibitors of signaling protein kinases for Lck, ZAP-70, PKC-9, as well as MAPK 
cascade, are available. ZAP-70 inhibitors are particularly interesting in view of ZAP-70 s 
selective expression in T lymphocytes and natural killer cells, inhibitors of the calcium- 
release-activated Calcium channel (CRAC) as well as specific inhibitors of NFAT 
(nuclear factor of -activated T cells) rather than the phosphatase calcineurin may also be 
effective targets for inhibiting T-cell activation. Whether any of these agents will be 
developed clinically depends on a variety of factors, including imparting bioactivity and 
selectivity to these small molecules/n vivo. 

Inhibitors of T-cell proliferation 

Effective T-cell activation requires T-cell proliferation. The new anti-interieukin-2 a chain 
receptor monoclonal antibodies cannot completely block T-cell proliferation as 
proliferative signals may occur through the intermediate affinity interleukin 2 receptor f* 
y or through pathways that involve cytokines other than IL2. The current approaches to 
blocking T-cell expansion are the disruption ofcytokine signaling or the inhibition of 
nucleotide incorporation required for cellular proliferation. Signaling through the 7 chain 
requires activation of the Janus protein tyrosine kinase, JAK3, which also mediates 
signals from receptors for IL4, IL7, IL9 and IL15. Since JAK3 is required for the 
transduction of proliferative signals, inhibitors of JAK3 can be potentially powerful and 
useful drugs in transplantation (32). Individuals genetically lacking JAK3 have severe 
immunodeficiency disease (33). Whether JAK3 inhibitors turn out to be prohibitively 
immunosuppressive remains to be determined. Several JAK3 inhibitors, including one 
from Pfizer Pharmaceuticals, are development candidates for transplantation. 

Novel antimetabolites include Lilly's Gemcitabine, a pyrimidine synthesis inhibitor 
currently being tested in a miniature swine model for renal transplantation, and FK778. 
FK778, a new oral immunosuppressive agent under development by Fujisawa 
Healthcare Inc., is an analog of the active metabolites of leflunomide (34). FK778 has a 
unique mechanism of action, binding to dihydro-orotate dehydrogenase and inhibiting 
de novo pyrimidine biosynthesis, thereby blocking T- and B-cell proliferation and 
strongly suppressing IgM and IgG antibody production. In addition, FK778 appears to 
have antiviral effects, including the polyoma virus. FK778 is currently in a phase II trial 
in Europe. A new, rationally designed inhibitor of inosine monophosphate 
dehydrogenase, VX-497, with a mechanism of action similar to mycophenolate mofetil, 
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has been developed by Vertex and used in clinical studies in patients with psoriasis and 
hepatitis C. Despite encouraging preclinical studies in renal transplantation in dogs, 
however, its clinical development in transplantation remains in doubt. 




FTY720 is a synthetic structural analog of myriocin, a metabolite of an ascomycete. 
FTY720 shares structural and functional homology with sphingosine-1 -phosphate 
(S1P), a natural ligand to several G-protein-coupled receptors. FTY720 displays a novel 
mechanism of action characterized by sequestering of lymphocytes into secondary 
lymphoid organs without affecting their functions or properties (35). FTY720- 
monophosphate (FTY720-P), the active form of the drug, acts as an agonist and signals 
the S1P receptor family, S1P 4 and S1 P 5 on lymphocytes, thereby increasing the 

intrinsic mobility of the cells and their responsiveness to chemokines (36,37). Thus the 
FTY720P-triggered lymphocytes are sequestered to sites of high constitutive homing 
chemokine expression, namely lymph nodes and Peyers patches. The sequestration to 
the lymphoid system reduces migration of effector cells to inflammatory tissues and 
graft sites. In a recently published study, 20 stable renal transplant recipients on a 
cyclosporine-based regimen were treated with single oral doses of FTY720 ranging 
from 0.25 to 3.5 mg (38). FTY720 was well tolerated with no serious adverse events, 
except for transient asymptomatic bradycardia in 10/24 doses. The elimination half-life 
ranged from 89 to 157 h independent of dose. FTY720 pharmacodynamics were 
characterized by reversible transient lymphopenia within 6 h, the nadir being 42% of 
baseline. The lymphocyte count returned to baseline within 72 h in all dosing cohorts 
except the highest. The interim results of two FTY720 trials were reported at the 2002 
ATC meeting in Washington DC (39,40). The first study assessed the efficacy of four 
different maintenance doses of FTY720 (0.25 mg, 0.5 mg, 1 mg, 2.5 mg) in 155 patients 
concomitantly treated with cyclosporine and prednisone (39). The incidence of acute 
rejection ranged from 38% to 11%. The second trial was performed in patients at risk for 
delayed graft function and the immunosuppression regimen consisted of FTY720 2 mg, 
RAD 2 mg and prednisone (40). Fifty-six patients were enrolled in this study, with a 
reported rejection rate of 19% (mean follow-up 176 days). Both trials have stopped 
enrollment following several episodes of severe bradycardia (probably mediated by 
activation of S1P receptors on atrial myocytes). New phase If and phase III trials are 
being considered for initiation in 2003. FTY720 appears to be an excellent candidate for 
rational drug design to eliminate its side-effects. 

Chemokines play an important role in rejection by virtue of their critical role as 
regulators of trafficking and activation of lymphocytes (41,42). The receptors for 
chemokines are G-protein-coupled receptors expressed on a variety of leukocytes. 
Studies using targeted disruption of specific chemokine receptors, whether with receptor 
knock-out models, or receptor blockade with antagonists or monoclonal antibodies, 
have resulted in prolongation of allograft survival in experimental animals(42-46). These 
approaches appear to be more effective than neutralizing the cytokines with antibodies. 
Of approximately 18 chemokine receptors, at least three appear to play important roles 
in rejection in experimental models: CCR1, CXCR3, CCR5 (42,44,45). In experimental 
studies the chemokine receptor antagonists are more effective when used with low- 
dose calcineurin inhibitors than when administered as monotherapy. Development 
programs are currently in place for antagonists of CXCR3 and CCR1 . While 
transplantation may not be the first indication in the clinical development of these 
agents, it is clear from experimental models that blockade of chemokine receptors could 
become an important addition to the therapeutic armamentarium in the prevention of 
rejection. 




The next decade holds the promise of delivering newer, safer and more effective 
therapies to prevent acute and chronic rejection in organ transplantation. A 
pharmacologically promoted state of antigen-induced tolerance may even finally be 
achieved. In the interim, with no prospects for new drugs, transplant physicians should 
continue to experiment with immunosuppressive regimens, using currently approved 
drugs and biologic agents to minimize toxicities and improve long-term outcomes. 
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IDEC 131: adverse reactions 

Various toxicities 

In patients with relapsing-remitting multiple sclerosis 

Study Details 

Purpose 

This study investigated the tolerability of IDEC 131 [aCD154] in patients with relapsing- 
remitting multiple sclerosis. 

Details 

Design: sequential 

Control: baseline comparison, drug dosage comparison 

Phase: Phase I 

Concomitant None 
Medication: 



S ubjects 



Type 


No. 


Sex 


Age 


patients 


12 




not stated 



Treatments 



IDEC 131 (1 mg/kg) 




Drug/Treatment Dose Route Frequency Duration 

IDEC 131 1 mg/kg/dose not stated 2/week 4 doses 




IDEC 131 (5 mg/kg) 




Drug/Treatment Dose Route Frequency Duration 

IDEC 131 5 mg/kg/dose not stated 2/week 4 doses 




IDEC 131 (10 mg/kg) 




Drug/Treatment Dose Route Frequency Duration 

IDEC 131 10 mg/kg/dose not stated 2/week 4 doses 


IDEC 131 (15 mg/kg) 


Drug/Treatment Dose Route Frequency Duration 

IDEC 131 15 mg/kg/dose not stated 2/week 4 doses 



Results 
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Multiple doses of IDEC 131 at 1 mg/kg, 5 mg/kg, 10 mg/kg and 15 mg/kg were found to be 
safe in all patients. Fifteen adverse events were reported of mild to moderate severity which 
were considered to be possibly treatment-related. IDEC 131 was not associated with any 
evidence of toxicity as assessed by the Expanded Disability Status Scale, laboratory 
parameters, relapse rate and other clinical indications. 



Adis Assessment 

Study Messages 

• IDEC 131 at a dosage of 1 mg/kg, 5 mg/kg, 10 mg/kg or 15 mg/kg is generally well 
tolerated in patients with relapsing-remitting multiple sclerosis. 

Adis Evaluation 

Trial Design: 

Clinical Provides new evidence of clinical benefit and has major implications for a 

Relevance: patient population. 
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IDEC-131. IDEC/Eisai. 
Dumont FJ. 

Merck Research Laboratories, Department of Immunology, Rahway, NJ 
07065, USA. francis_dumont@merck.com 

IDEC, in collaboration with Eisai, is developing IDEC-131 (E6040), a 
humanized monoclonal antibody (mAb) against CD 154, the ligand for CD40 
also called CD40L or gp39, for the potential treatment of several autoimmun 
diseases. IDEC-131 is based on technology that IDEC licensed from 
Dartmouth Medical School where researchers demonstrated the biological 
effects of the anti-CD 154 antibody in animal models of autoimmunity. In 
January 2001, phase II trials in psoriasis and idiopathic thrombocytopenic 
purpura (ITP) were initiated. By january 2002, a phase II trial in Crohn's 
disease was also ongoing. A pilot, multicenter, multiple-dose phase I trial in 
moderate-to-severe psoriasis was initiated in January 2001. This trial was 
ongoing in January 2002. IDEC, in collaboration with Dartmouth Medical 
School had also initiated a phase I trial in multiple sclerosis by March 1999. 
IDEC-131 was also previously being developed for systemic lupus 
ezythematosus (SLE), although no further development for this indication ha 
been reported since the disclosure of disappointing phase II results in April 
2000. Analysts at Morgan Stanley predicted in February 2002, that the 
product would be launched in 2005, with sales of US $25 million, rising to 
US $75 million in 2006. 
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Treatment of rheumatoid arthritis with monoclonal CD4 
antibody M-T15L Clinical results and immunopharmacologic 
effects in an open study, including repeated administration. 

Reiter C, Kakavand B, Richer EP, Schattenkirchner M, Riethmuller G, 
Kruger K. 

Institute for Immunology, University of Munich, Germany. 

Recent experimental and clinical data point to the T helper lymphocyte subse 
as playing a central role in the pathogenesis of rheumatoid arthritis (RA). 
Thus, a therapeutic strategy aimed specifically at the CD4 T cell subset is 
warranted. We treated patients with active RA for 7 days with a daily dose ol 
20 mg of CD4 monoclonal antibody M-T151, administered intravenously 
over 30 minutes. There were no negative side effects. According to changes 
in the combined parameters of Ritchie articular index, pain assessment, grip 
strength, and morning stiffness, 6 patients had a good response. Clinical 
improvement was greatest approximately 2 weeks after termination of the 
therapy and lasted from 4 weeks to 6 months. Of the serologic parameters of 
inflammation, only the C-reactive protein level improved in the patients with 
a favorable response. Close immunologic monitoring revealed a transient, 
selective depletion of CD4+ T cells after each infusion. During the entire 
treatment period, residual circulating CD4+ cells were found to be coated 
with CD4 antibody, whereas free antibody was detected in the serum only fo: 
approximately 8 hours after each infusion. Immediately after infusion, solubl 
CD4 antigen appeared in the serum. In addition to the cell-bound CD4 
antibody, complement components could be detected on the surface of the 
remaining CD4+ cells. The proliferative response of peripheral blood 
mononuclear cells to purified protein derivative was significantly diminished 
4 weeks after cessation of antibody treatment. Six patients showed a weak 
antibody response to mouse immunoglobulin. In 4 of the responders who 
received a second course of therapy (2 of them as outpatients), a therapeutic 
effect was noted that was similar to that after the first course. Only 1 patient, 
who had low titers of serum IgE anti-mouse Ig antibodies, showed a mild 
anaphylactic reaction at the end of the second course of therapy. Treatment o 
RA with the monoclonal CD4 antibody M-T15 1 seems to be a promising 
alternative, although the optimal dose and the regimen of administration are 
still to be defined. 
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Specific immunotherapeutic strategy for myasthenia gravis: 
targeted antigen-presenting cells. 

Reim J, Mcintosh K, Martin S, Drachman DB. 

Department of Neurology, Johns Hopkins University, School of Medicine, 
Baltimore, MD 21205. 

The pathogenesis of myasthenia gravis (MG) involves a T cell-dependent 
antibody-mediated autoimmune response directed against acetylcholine 
receptors (AChR). Inactivation of AChR-specific T cells should interrupt the 
immune response, resulting in therapeutic benefit. Since each individual's 
repertoire of T cells responds to a heterogeneous and unique spectrum of 
AChR epitopes presented in association with self-major histocompatibility 
complex (MHC) class II, an individualized approach is required to target all 
relevant AChR-specific T cells. The individual's own antigen-presenting cell 
(APC) can be used for this purpose, since they process and present the antige 
appropriately, and express the correct MHC class II. A novel method of 
binding AChR to surface immunoglobulin with a heterobifunctional antibod) 
conjugate allows us to use all B cells as APC. Conjugate-plus- AChR-treated 
B cells (AChR- APC) effectively targeted AChR-specific T cells, stimulating 
vigorous proliferative responses in a rat cell culture system. If APCs are 
'fixed' with cross-linking reagents, they induce long-lasting or permanent 
'anergy' of the specific T cells. We prepared AChR- APC, allowed them to 
process AChR in vitro, and fixed them with paraformaldehyde. Pre-culture o: 
these fixed AChR-APC with AChR-specific T cells induced anergy: when 
restimulated with fresh AChR-APC, the T cells exhibited markedly reduced 
proliferative responses and IL-2 production, compared with responses of T 
cells pre-cultured with control fixed B cells. Implications for the design of 
antigen-specific therapeutic strategies for MG and other immune disorders 
will be discussed. 
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Cytokines play a central role in the pathogenesis of systemic 
lupus erythematosus. 

Singh AK. 

Division of Nephrology, Tufts-New England Medical Center, Boston, 
Massachusetts 02 1 1 1 . 

Excessive production of pathogenic autoantibodies is one of the hallmarks ol 
systemic lupus erythematosus (SLE). The mechanisms that underlie this 
excessive production are still unclear. Although there is considerable 
evidence to suggest that both T cells and B cells play an important role in the 
etiology of SLE, convincing abnormalities at the T cell receptor or 
immunoglobulin gene loci have not been demonstrated. In this regard, 
because cytokines play such a pivotal role in the inflammatory response, a 
defect in the immunoregulation of B cells by cytokines should be considered 
as possible contender in disease etiology. The hypothesis that is proposed 
here is that multiple defects mediated by cytokines are present in individuals 
with lupus and that both cytokine production and the response of B cells to 
cytokines may be defective. These abnormalities could then be a central 
factor in the etiology of systemic lupus erythematosus. 
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The regulatory role of human helper T-cell clones on antithyroic 
antibody production by peripheral B-cells. ^ Cc ^y^.<^ -£> 



Fisfalen ME, Soltani K, Janiga AM, Kawakami Y, Macchia E, Quintans 
J, DeGroot LJ. 

Department of Medicine, University of Chicago, Illinois 60637. 

The helper effects of thyroid antigen-specific T-cell clones (TCC) on 
antibody production by peripheral B-cells were studied and compared with 
similar effects of self major histocompatibility complex II (MHC-H)-reactive 
TCC as well as uncloned CD4+ cells. Ten TCC were derived from thyroid 
tissue or peripheral blood mononuclear cells (PBMC) in patients with Graves 
disease. Uncloned CD4+ cells were also obtained from PBMC in patients 
with autoimmune thyroid disease. All TCC were CD3+/CD4+. B-Cells from 
patients with mainly high serum levels of microsomal antibodies (McAb) 
were cultured alone and with either TCC or uncloned CD4+ cells in the 
presence or absence of thyroid antigens [microsomal antigen/thyroid 
peroxidase (McAg/TPO) and thyroglobulin (Tg)] or pokeweed mitogen 
(PWM). Total immunoglobulin G (IgG) and specific thyroid antibodies were 
measured by enzyme-linked immunosorbent assay. Self MHC-II-reactive 
TCC induced B-cell production of total IgG and even McAb independent of 
antigens or PWM. Specific TCC required thyroid antigens to induce 
antibodies. The optimal McAg/TPO or Tg concentration was 10 ng/mL for 
total IgG production and 1 ng/mL McAg/TPO for McAb synthesis. The 
addition of PWM did not affect McAb production, but enhanced total IgG 
synthesis by B-cells under the influence of some specific TCC. Uncloned 
CD4+ cells induced both total IgG and McAb synthesis in the presence of 
PWM. With thyroid antigens, uncloned CD4+ cells induced total IgG 
synthesis at levels comparable to those of specific TCC, but induced smaller 
quantities of McAb in the presence of McAg/TPO. Our antigen-specific TCC 
could, therefore, stimulate specific B-cells to produce thyroid antibodies in 
vitro. Self MHC-II-reactive TCC could also induce specific antibodies by B- 
cells. Both self MHC-II-reactive CD4+ cells and antigen-specific CD4 cells 
may play an important role in the pathogenesis and/or perpetuation of 
autoimmune thyroid disease. 
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Cellular immune mechanisms in chronic autoimmune 
thrombocytopenic purpura (ATP). 

Semple JW, Freedman J. 

Division of Hematology, St Michael's Hospital, Toronto, Ontario, Canada. 

Chronic autoimmune thrombocytopenic purpura (ATP) is a common 
autoimmune-mediated bleeding disease in which autoantibodies are directed 
against platelets, resulting in their enhanced Fc-mediated destruction by 
macrophages in the spleen. While there has been extensive studies relating tc 
the autoantibodies in this autoimmune disorder, relatively few have dealt wit 
cell-mediated immunoregulation of the anti-platelet autoantibody response. 
Nonetheless, there is accumulating evidence that suggests the production of 
these anti-platelet autoantibodies is under the influence of several abnormal 
lymphocyte-mediated mechanisms, i.e. enhanced anti-platelet T helper cell 
activity with concomitant reduced T suppressor cell activity. This review 
focuses on these cellular events and presents a working model which attempt 
to explain their close interrelationships. 
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Predictive value of islet cell and insulin autoantibodies for type 1 
(insulin-dependent) diabetes mellitus in a population-based 
study of newly-diagnosed diabetic and matched control children 

Landin-Olsson M, Palmer JP, Lernmark A, Blom L, Sundkvist G, 
Nystrom L, Dahlquist G. 

Department of Medicine, University of Lund, Sweden. 

Most studies evaluating immune markers for prediction of Type 1 (insulin- 
dependent) diabetes mellitus have focused on first degree relatives, although 
only 10% of newly-diagnosed patients have an affected first degree relative. 
The Swedish Childhood Diabetes Register identifies 99% of all diabetic 
children at diagnosis. In this population-based study, islet cell antibodies and 
insulin autoantibodies in 0-14-year-old Swedish consecutively -diagnosed 
patients and control subjects were analysed to define their sensitivity and 
specificity. Over 16 months (1986-1987), 515 Swedish children developed 
diabetes. Plasma samples were obtained from 494 (96%) patients, and 420 
matched control children. Among patients, the frequency of islet cell 
antibodies was 84% (415 of 494), insulin autoantibodies 43% (145 of 334); 
40% (135 of 334) were positive for both and 88% (294 of 334) were positive 
for one or both. Among control children, 3% (14 of 420) had islet cell 
antibodies, 1% (4 of 390) insulin autoantibodies, and 4% (16 of 390) had 
either autoantibody marker. The predictive value of finding a patient with the 
disease was only 7% since 4% of the control children were antibody-positive 
and the cumulative incidence rate up to 15 years of age is 0.38%. None of tht 
autoantibody-positive (n = 21) or negative control children developed 
diabetes during 3 to 5 years of follow-up. Longitudinal investigations of islet 
cell or insulin-autoantibody-positive healthy children are necessary to 
accurately determine the conversion rate from marker positivity to disease 
onset. 
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Prediction and prevention of type I diabetes 

M Knip 

Mali cat St hoot. University of Tampere, and Department of l*ediairh% Tampere thtivershy Hospital. Tampere Finland 



M Knip. Prediction and pre ven lion of type I diabetes. Acta Picdiatr 1998: Supp] 425: 54-62. Stockholm. 
ISSN 0803-5326 ! 

Clinical type I diabetes represents end-stage insulitis resulting from progressive 0-cell destruction over an 
asymptomatic period that may last jfor years. This knowledge and recent advances in our ability to identify 
individuals at increased risk for clinical disease have paved the way for trials aimed at preventing or delaying 
the clinical onset of type I diabetes. Individuals at risk 'for type J diabetes can be identified by a positive 
family history, or by genetic, immunological or metabolic markers. These markers can also be combined to 
achieve a higher positive predictivcj valuc/As long as there is no effective preventive modality available for 
clinical use. screening for the identification of risk individuals can be considered ethically acceptable only in 
the context of sound research protocols. Prevention of type I diabetes can be implemented at three different 
levels, out of which primary preveition includes all strategics aimed at decreasing the risk of developing 
type I diabetes in individuals without any signs of /3-cel( damage. Secondary prevention aims to reduce the 
incidence of type 1 diabetes by stopping /J-cell destruction in individuals with signs of such a process, while 
the objective of tertiary prevention is to restore #-celI function or prevent complications in patients with 
oven type I diabetes. At present, one primary prevention trial and four comprehensive secondary prevention 
trials are in progress. Common features of these intervention trials are that the recruitment of patients 
fulfilling the inclusion criteria is time-consuming and the trials must proceed for a long time, as clinical 
disexse is ihe end point. The secondary prevention trials also require extensive screening for the identifica- 
tion of eligible patients. The ongoing intervention trials may. however, represent a new era in type I diabetes, 
i.e. the beginning of the end of this complicated disease. G Autoantibodies, genetic markers, prediction, 
prevention, type I diabetes 

M Knip, Medical School. University of Tampere. PO Box 607. FIN -33 101 Tampere, Finland 



Type 1 diabetes is perceived as a T-ce 1 1 -mediated aufo- 
immune disease characterized by progressive j3-ciell 
destruction during an asymptomatic preclinical perijod 
(1-3). Clinical type 1 diabetes represents end-stage insu- 
litis, as it has been estimated that 80-90% of the insuljn- 
producing 0-celIs have already been damaged at the timd of 
diagnosis. The insight that the clinical manifestation i of 
type 1 diabetes is preceded by an asymptomatic phase 
that may last for years, and recent advances in our ability 
to identify individuals at increased risk of progressing! to 
clinical disease, have opened doors for trials aimed | at 
preventing or delaying the clinical onset of type 1 diabetes. 

If no safe intervention measures are available that can jbe 
implemented in the general population, successful preven- 
tion of type 1 diabetes has at least two preconditions. First, 
one must be able to identify individuals at increased risk for 
progression to type 1 diabetes and, secondly, one must hajve 
an intervention modality with less severe adverse effects 
than those associated with the disease itself. This paper 
reviews the present status in the dynamic area of tjhe 
prediction and prevention of type I diabetes. I 



Prediction of type 1 diabetes 

There are different approaches for the identification jof 



individuals at risk for type 1 diabetes. These approaches 
are based on the family history of type 1 diabetes, generic 
disease markers, autoimmune markers or metabolic markers 
of type 1 diabetes. These alternatives may also be combined 
in various ways to improve the predictive characteristics of 
the screening. strategy. 

Family history 

It has been shown that offspring of mothers with type 1 
diabetes have a risk of about 2-3% of developing clinical 
type 1 diabetes before adulthood, whereas the risk is 
approximately 5-6% in offspring of affected fathers 
(4-6). So far, no satisfactory explanation has been pre- 
sented for thje higher risk associated with paternal dis- 
ease. In brothers and sisters of children with type 1 
diabetes, the: risk of developing the disease is clearly 
related to their degree of HLA identity with the index 
case. The average risk has been estimated to be 6-8%, 
increasing to 116-20% in HLA-identical sibs and decreas- 
ing to close; to 1% in non-HLA-identical sibs (7-9). 
Altogether, cjnly about 10% of children with type 1 
diabetes have an affected family member at the time of 
diagnosis (5, |7, 10)/Accordingly, this approach has a low 
sensitivity for type 1 diabetes at the general population 
level and doe^s not provide a clinically useful tool alone. 
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although it is without doubt the cheapest of the available 
methods. 



Genetic markers 

Recent human genome-wide searches for genes associated 
with type 1 diabetes susceptibility have clearly shown that 
this is a multifactorial disease with a polygenic predisposi- 
tion (ll f 12), although the HLA gene region on the short 
arm of chromosome 6 comprises the major locus confer- 
ring disease susceptibility. In addition to this locus, the 
genome-wide search identified more than 15 other chromo- 
somal regions that may contribute to the genetic predis- 
position to type 1 diabetes. It has been estimated that 
the HLA genes explain 40-60% of the genetic suscept- 
ibility to type 1 diabetes in various populations, and the 
contribution of the non-HLA genes also varies from 40 to 
60% (Todd JA, pers. comm.). The HLA class II antigens, 
DR3 and DR4 ( are the classical genetic markers of type 1 
diabetes, the latter being dominant in northern Europe and 
the former in southern Europe. More recently, the HLA 
molecules, DQ2 and DQ8, have been shown to have a 
somewhat stronger disease association than the correspond- 
ing DR antigens, although the DQ-defined predisposition is 
modified by various DR4 subtypes { 13). 

The relative and absolute risks associated with various 
HLA DQBl genotypes have been studied in Finland (14). 
The highest risk was seen in those carrying the HLA 
DQB 1*02/0302 genotype with a relative risk of 11 and 
an absolute type 1 diabetes risk of about 10% before the age 
of 20 y. The DQBl*0302/x genotype (where x stands tor 
♦0302 or a neutral allele) was associated with a relative risk 
of 5 and an absolute risk of 3-4% before adulthood. By 
analysing four DQBl alleles, a proportion of the general 
population carrying an absolute risk of 5% for type I 
diabetes before the age of 20 y could be identified. Their 
risk is. therefore, close to that seen in sibs of children with 
type I diabetes. This high-risk group comprises approxi- 
mately 14% of the general population and covers about 
70% of future type I diabetes patients in Finland. This 
strategy for genetic screening is used in the ongoing Diabetes 
Prediction and Prevention (DIPP) study (15). A similar 



pproach can also pc used in other countries with a Cau- 
ian population; although the proportion of future 
patients with type 1 diabetes and the absolute disease risk 
lay vary from one country to another. 



^utoimmune markers 

Humoral autoimmunity against pancreatic islets was first 
described in 1974 by Bottazzo et al., when they reported 
[hat antibodies to the pancreatic islets could be detected in 
$era of patients with type 1 diabetes and poiyendocrine 
jiiseases (16). Later, it was shown that most patients with 
type 1 diabetes have these islet cell antibodies (ICA) in 
heir sera at diagnosis and during the preclinical phase of 
he disease (17-20). The association of insulin autoanti- 
bodies (IAA) with type 1 diabetes was reported in 1983, 
vhen Palmer et al. described the presence of IAA in 18% of 
intreated patients jwith newly diagnosed type I diabetes 
j 21). Subsequently; IAA have been observed to be inver- 
sely related to age in patients with newly diagnosed type 1 
liabetes (22 f 23), With a frequency of up to 80% in those 
diagnosed before the age of 5y and a prevalence of less 
i han 30% in patients with clinical disease manifestation at 
ldult age. Antibodjes to a 64000 mol. wt islet cell protein 
were described in type I diabetes sera in 1982 (24). This 
protein was later shown to be identical to the enzyme 
glutamic acid decarboxylase (GAD) and to be one of the 
inajor antigens for autoantibodies in sera from patients with 
preclinical or clinical type I diabetes (25-28). Antibodies 
jo the intracellular fragment of a molecule belonging to the 
family of protein tyrosine phosphatases (IA-2. ICA512) 
have recently been shown to be associated with type I 
tliabctes (29-31). \ 

; Several studies Have evaluated the predictive character- 
istics of single and combined autoantibody specificities 
in first-degree relatives of patients with type I diabetes 
(32-35). The results are concordant in that the risk for type 
I diabetes tncreasels as a function of the number of auto- 
antibodies detectable and of the levels of autoantibodies. 
With the exception of GAD antibodies (36). It is possible to 
iichieve a positive predictive value of 60— 80% and a dis- 
ease sensitivity of 60-80% over a follow-up period of 5 y 



Table L Predictive characteristics of single autoantibody specilicitics and anti 
diabetes observed up to the diagnosis or type I diabetes or for a minimum of 



lodv combinations in 755 initially unaffected sibs of children with type I 
7 /in the Childhood Diabetes in Finland (DiMe) study (36). 



Marker 


Sensitivity 
(%) 


Specificity 
(%) * 


Positive predictive value 

(%)! 

! ... 


Negative predictive value 
(%> 


ICA 


81 


95 


43 : 


96 


IAA 


25 


97 


29 ! 


97 


GAD antibodies 


69 


96 


42 ! 


99 


IA-2 antibodies 


69 


9R 


55 ! 


99 


GAD and/or IA-2 antibodies- 


Ml 


98 


4t i 


99 


One antibody 


3 


94 


2 1 


«J6 


Two antibodies 


9 


99 


25 ; 


96 


Three or four antibodies 


72 


9H 


6o ; 


99 


ICA: Islet cell antibodies; IAA: insulin autoantibodies: GAD: glutamic acid decarboxylase: IA-2: a protein tyrosine pht 


»splKitasc-rcI;Ued protein. 
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based on these studies. Tabic 1 presents the predic t vc 
characteristics of various autoantibodies and anlibxly 
combinations observed in the Childhood Diabetes in 
Finland (DiMe) study (36). This is a population-ba^ed 
study of children diagnosed with type ' I diabetes in 
1986-89 and their families. One arm of the study com- 
prises observation of 755 initially unaffected sibs from the 
lime of diagnosis in the index case, up to the din cal 
manifestation of type 1 diabetes or for a minimum of 7y. 
During this time. 32 sibs (4.2%) progressed to clinical type 
I diabetes. The classical ICA turned out to be the rrjost 
sensitive single antibody test, while IAA gave the lowest 
sensitivity. The combination of GAD and 1A-2 antibodies 
resulted in a sensitivity identical to that of ICA. IA-2 
antibodies had the highest specificity and also the high est 
positive predictive value out of the single antibody tests. 
Positivity for at least three antibodies out of four was 
associated with the highest positive predictive value for 
type I diabetes and satisfactory sensitivity and specific ty. 

Whether it is possible to transfer these predictive char- 
acteristics directly from first-degree relatives to the gene ral 
population remains unclear. Some data have indicated 
that ICA have a substantially lower predictive value in 
unaffected children from the background population 
than the predictive value in sibs of young patients with 
type I diabetes (37). However, data from the backgroi nd 
childhood population indicate that positivity for multiple 
type 1 diabetes-associated autoantibodies is quite a rare 
phenomenon, suggesting that a predictive strategy basedpn 
multiple autoantibodies may potentially carry a high posi- 
tive predictive value in the general population (38, 39). It 
should not be forgotten, however, that the cmcrsenceiof 
autoantibodies is a dynamic process (3), and so far therd is 
no consensus on at what age and how often children in the 
general population should be tested to achieve optimum 
sensitivity. ] 

Antigen-specific T-cell responses to /?-cell antigens have 
also been described in both patients with newly diagnosjed 
type I diabetes and prediabetic subjects (40-42). At the 
moment, however, not enough data are available to judge 
whether markers of cell-mediated autoimmunity havej a 
potential for facilitating the identification of individuals 
at high risk of the disease. The results of the first Interna- 
tional Workshop on Standardization of T-cell Responses 
were disappointing from this point of view that no consis- 
tent differences were reported in antigen-specific T-cplI 
responses between patients with type 1 diabetes and con- 
trols (Roep BO, pers. comm.). In addition, the more com- 
plicated sampling and test protocols for analysing 
phenomena reflecting cell-mediated autoimmunity, coin- 
pared with autoantibody tests, make these parameters 
impractical in studies with high numbers of individuals ;at 
risk. j 



Metabolic markers j 

A decreased first-phase insulin response (FPIR) to inira ve- 
nous glucose has been shown to be the most sensitive 



marker of a reduced insulin secretory capacity when study- 
ing autoantibody-positivc. first-degree relatives of patients 
with type ! diabetes (43. 44). A IoxTfPIR may represent the 
point of no return in subjects with preclinical disease. More 
recent data suggest, however, that non-progressive, sub- 
clinical /S-cdll dysfunction may be relatively common in 
family members of affected patients (20. 45). No extensive 
study aimed! at determining the FPIR in normal children 
of various sjges has been performed, and therefore the 
reference values used are not necessarily adequate. 
Although a short (lOmin) intravenous glucose tolerance 
test (IVGTT) is sufficient for the assessment of the FPIR, 
this is still a ritther invasive and labour-intensive procedure, 
which limits' its applicability in the estimation of risk in 
young children in particular. 

In a study of 23 antibody-positive sibs of children 
with type 1 jdiabetes. it was observed that the 1 1 with a 
reduced FPIR were characterized by decreased fasting 
proinsuIin:injsulin and proinsulin;C-peptide ratios (46), 
and 9 of these children progressed to clinical disease 
within 28 months. There was also an inverse correlation 
between the 1 FPIR and the fasting proinsulin:C-peplide 
ratio in the Iwhole study group, suggesting that a high 
fasting proinsulin:C-peptide ratio may be an indicator of 
reduced insulin secretory capacity. 

Practical implications 

An optimal screening test for type 1 diabetes should have 
high sensitivity and specificity, combined with a high 
positive predictive value. It should also be reproducible; 
inexpensive and not too invasive. Of the screening tools 
discussed abdve, none is able to fulfil all of these criteria, so 
compromises have to be sought. Families with a recent- 
onset diabetij: child tend to want to know the risk for the 
remaining sibs. If risk assessment is indicated, the most 
feasible strategy is to screen the sibs for type 1 diabetes- 
associated autoantibodies, as it is possible to make a rela- 
tively reliable assessment based on the number of antibo- 
dies present. This assessment may be further strengthened 
by performirig a short IVGTT in those sibs who test 
positive for at least one disease-associated antibody. 

Ethical and psychological aspects 

Is screening for type 1 diabetes in families with at least one 
affected member or in the general population ethically 
justified? So far, the consensus has been that screening is 
ethically acceptable only within the framework of a well- 
designed research protocol. As reliable identification of 
high-risk individuals has come substantially closer, how- 
ever, there may be a need to reconsider this issue. What, 
then, are the advantages of extensive screening? One defi- 
nite benefit ii that in most cases, in more than 85% of 
siblings and more than 95% of children from the back- 
ground population, families can be informed that their 

child has alow or decreased risk of type 1 diabetes. Another 

advantage is that a child identified as being at high risk may 
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- adenine dinucleotide (NAD), which prevents cellular 
destruction; 

• it inhibits cytokine-induced nitric oxide production in 
„ the islets and prevents cytokine-induced major histo- 
compatibility complex (MHC) class II expression on 
cultured islet cells. 

The relevance of the population-based nicotinamide 
intervention trial in New Zealand has been widely discussed 
because of a somewhat unorthodox study design and lack of 
randomization. The design has, however, been confirmed to 
be valid by statistical expertise. Recent results from the trial 
suggest a prolonged and considerable (56%) protective 
effect of nicotinamide after an average follow-up of 7.1 y 
(52). 

The European Nicotinamide Diabetes Intervention Trial 
(ENDIT) is an international multicentre study with a ran- 
domized, controlled design. The trial is testing whether it is 
possible to decrease the incidence of type 1 diabetes by 
40% (i.e. from 35% down to 20%), over 5 y in high-risk, 
first-degree relatives using daily oral administration of 
slow-release nicotinamide at a dose of 1200mg m~ 2 d -1 . 
The study population needed for the trial has been esti- 
mated to be 528 family members, with a statistical power of 
90% and an expected drop-out rate of 20%. The target 
population was reached in December 1997. The first and 
only interim analysis will be performed in autumn 1998, 
when half of the participants have passed the first 2.5 y 
of the study. The final outcome will be analysed at the 
beginning of the year 2003. 

The German nicotinamide intervention trial. Die 
Deutsche Nikotinamid-Interventions-Studie (DENIS), 
was terminated in March 1997, as it was unlikely to 
reach the statistically significant result specified in the 
hypothesis (57). The study was designed, however, to 
detect an 80% reduction in the incidence of type I diabetes 
(u reduction from 30% to 6%) with a power of 90%. The 
negative result of DENIS does not, however, exclude a 
treatment effect of less than 80%. 

One common critical issue for all nicotinamide studies is 
the relationship between the achievable circulating peak 
concentration of the compound and biologically effective 
nicotinamide concentrations. A serum peak concentration . 
of about 0. 1 mrnol T 1 can be obtained with a dose of 25- 
30 mg kg"', which is equivalent to the doses used in the two 
ongoing human studies. This concentration is sufficient 
for a 50% inhibition of the PARP activity, but a concentra- 
tionabout I0timeshigher(l mmoir')isneededtobeableto % 
restore NAD and the synthesis of proinsulin in streptozoto- 
cin-treated islets. To counteract cytokine-induced effects 
on nitric oxide production and MHC class II expression in 
vitrtK concentrations of 1 0- 1 00 mrnol l" 1 arc required. There 
was a suggestion in the past, however, that nicotinamide 
accumulated in the pancreatic islets (58). although 
this observation has not been confirmed using modern 
techniques. 

Another issue of concern is whether nicotinamide can 
induce insulin resistance. A recent study from the USA 
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reported that short-term nicotinamide administration 
resulted in a 24% [decrease in insulin sensitivity in ICA- 
x>sitive, first-degree relatives of patients with type 1 dia- 
>etes (59). A metaanalysis of 10 randomized nicotinamide 
intervention trials £i patients with newly diagnosed type 1 
liabetes showed tjigher serum C-peptide concentrations 
ifter a disease duration of 1 y in those treated with nicoti- 
namide than in consols, whereas no significant differences 
;ould be seen in the' metabolic control or exogenous insulin 
lose between theie two groups (60). This observation 
:ould be explained by decreased insulin sensitivity in the 
>atients given nicotinamide. There are indications that 
licotinic acid froift which nicotinamide is derived may 
nduce insulin resistance and glucose intolerance (61). It 
is also known that jmost commercially available nicotina- 
nide preparations Contain small amounts of nicotinic acid. 
Thus, the observed harmful effect of nicotinamide on 
nsulin sensitivity : may be due to contamination with 
race amounts of nicotinic acid. 

The American Diabetes Prevention Trial 1 (DPT-1) 
comprises two amis (Table 2). In the first arm, relatives 
With a risk for typd 1 diabetes in excess of 50% over the 
ftext 4 y are treatediwith parenteral insulin, while relatives 
With a type 1 diabeces risk of less than 50% are treated with 
oral insulin. The parenteral insulin treatment comprises 
jwo daily injections of intermediate-acting insulin 
(0.25 IU kg"' d -1 ) and a 4-d i.v. infusion of insulin given 
annually. The dose;of insulin in the oral arm is 7.5 mgd -1 
([approximately ig^lUd" 1 ). The first arm of the DPT- 1 
<jtudy is being implemented as an open, randomized study 
^here the controls are simply observed with no interven- 
tion. The study wa$ initiated in 1995 with a target of 255 
patients. By the end of October 1977, 200 participants had 
been randomized (S f kyler J, pers. comm.). The most serious 
concerns in this trial arc related to the risk of severe 
tjypoglycaemia in [the treated group. Clinicians taking 
Care of patients wijth recent-onset type 1 diabetes know 
tnat some patients Encounter hypoglycaemia when treated 
with insulin doses similar to those used in DPT- 1 , and a Few 
pf these hypoglycemic episodes are severe. The second 
arm of DPT- 1 started in 1996 and the recruitment target is 
i 59 relatives. A total of 106 patients had entered the study 
by the end of October 1997. This trial addresses an area 
with a series of unanswered questions. No scientific data 
are available on wjiat would be an optimal dose of oral 
insulin to prevent ijuman type I diabetes, and how often 
and for how long insulin should be given. The most serious 
objections to oral treatment with insulin arose recently, 
when an Australian jreport implied that oral administration 
cf large amounts ofl ovalbumin to transgenic mice expres- 
sing ovalbumin in jtheir /3-cells led to the generation of 
CD8* cytotoxic T-cells capable of inducing autoimmune 
ciabetes (62). However, it has been shown that feeding 
i lsulin to young N<pD mice delays the onset and reduces 
t ie incidence of autoimmune diabetes in these animals 
03). 

The Finnish DlPi? study is targeting the general popula- 
tion. All infants born in three university hospitals in Finland 




arc screened for HLA DQBI markers from cord blocjd 
samples and those families with an infani wilh increased 
genetic risk {i.e. carrying the HLA DQB 1*02/0302 4r 
*0302/x genotype, where x stands for alleles other thdn 
*02. HK)i)l or *0301j are invited to take part in an observa- 
tional study with sequential sampling for the analysis <lf 
type I diabetes-associated autoantibodies at an interval elf 
3-12 months, up to the age of l()y. Those children whb 
present with at least two autoantibodies in two consecutive 
samples will then be invited to join an intervention tri|l 
based on daily administration of intranasal insulin at a dose 
of 1 IU kg"'. To test the hypothesis of whether it is possible 
to delay the clinical manifestation of type I diabetes by 3 jy 
at a statistical power of 80% and a drop-out rate of 20%, thje 
trial needs a study population of 170 children. The inter- 
vention arm started in autumn 1 997 and 1 1 patients haii 
been randomized by the end of 1997. The recruitment 
target is expected to be reached in 2002. implying thdt 
the outcome of the trial will be available by 2005. Many off 
the concerns associated with the use of oral insulin are alsb 
valid for intranasal insulin. A pilot study has been pen- 
formed for 6 weeks in healthy adults. There were no signs 
of hypoglycaemia induced by intranasal insulin and nb 
histological or functional changes were observed in the 
nasal mucosa over the treatment period. 
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scientific rationale confirmed in experimental models of 
autoimmune djahetcs. In addition, loxicological data from 
experimental Studies as well as from studies in adults 
should be available to indicate that the modality is safe. 
Any trial should also be planned and implemented with 
such a design that it produces scientifically reliable infor- 
mation. This aspect has been stressed by guidelines from 
both the American Diabetes Association (64) and the 
International (Diabetes Immunotherapy Group. Accord- 
ingly, future intervention trials call for broad national 
and/or international collaboration to facilitate the recruit- 
ment of study populations large enough to provide reliable 
new knowledge. One strategy to shorten the duration of 
clinical trials for the prevention of type I diabetes would be 
to establish re|iablc surrogate markers of clinical type 1 
diabetes. Such surrogate markers would facilitate the initial 
evaluation of jpotential intervention modalities and the 
selection of trje most promising therapies for full-scale 
testing, with <pvert disease as the. end-point. The route 
towards effective prevention of type I diabetes will 
hardly be a well-paved highway, but rather a path lined 
by both succesk and disappointment. The process has been 
initiated, howejver. and we can only hope that it will result 
in the foreseeable future in a significant decrease in the 
number of children progressing to clinical type I diabetes. 



Conclusions j 

Substantial progress has been made in the field of predic- 
tion and prevention of type I diabetes over the last % 
decades. At the beginning of the 1980s it was realized 
that clinical disease manifestation is preceded by a^i 
asymptomatic preclinical period that may last for years', 
and that 1CA are good markers of increased risk for type I 
diabetes in first-degree relatives of affected patients. Ajt 
that point, no preventive methods were in the pipeline. The 
number of type 1 diabetes-associated autoantigens and 
autoantibodies increased towards the end of the 1980s] 
and it was subsequently shown that the presence of multif 
pie autoantibodies resulted in higher predictive values thar) 
ICA positivity alone. The first intervention trials were 
initiated at the beginning of the 1990s. The next decade 
can be expected to offer improved assessment of type J 
diabetes risk, in the general population in particular, and 
assessment of type 1 diabetes risk may be integrated into 
clinical practice within the next lOy. At the same time| 
intervention modalities suitable for clinical use mighj 
become available. However, a total eradication of clinical 
type 1 diabetes cannot be expected in the next century, as it 
is probable that a combination of different intervention^ 
will be needed to achieve an optimum effect. The preven-j 
tion trials in progress represent a new era of type 1 diabetes; 
i.e. the beginning of the end of this complicated disease. : 
When caring for prediabetic children and adolescents; 
the ancient advice of Hippocrates, "...never do harm tcj 
anyone", has to be kept in mind. This emphasises the faq 
that planned interventions in children need to have a strongj 



References 

1 . Cooke A. An overview on possible mechanism* of destruction of the 
insulin-producing beta cell. CurrTop Microbiol Immunol 1990* 164* 
125-42 ; 

2. Thai AC. Eisenburth GS. Natural history of IDDM. Diabetes Rev 
1993: I: 1-14 

3. Knip M. Disease-associated immunity and prevention of insulin- 
dependent diabetes mellitus. Ann Med 1997; 29: 447-51 

4. Warram JH. Krolewski AS. Gottlieb MS, Kahn CR. Differences in 
risk of insulin-dependent diabetes in offspring or diabetic mothers and 
diabetic father*. N Engl J Med 1984; 31 J: 1 49-52 

5. Dahlquisi G. Bflom L. Holmgren G. Haggle* B, Larsson Y. Sterky G. 
et a). The epidemiology of diabetes in Swedish children 0-14 years - 
a six-year protective study. Diabctologia 1985; 28: 802-8 

6. Tuomilehto J, Lounamaa R, Tuomi lento- Wolf E, Reunancn A. 
Virtala E, Kaprio E. et al. Epidemiology of childhood diabetes 
mellitus in Finland - background of a nationwide study of type 1 
(insulin-dependent) diabetes mellitus. Diabetologia 1992; 35: 70-6 

7. Wagener DK. Sacks JM, LaPorte RE, MacGregor JM. The Pittsburgh 
study of insulin-dependent diabetes mellitus. Risk for diabetes among 
relatives of IDDM. Diabetes 1982; 31: 136-44 

8. Tillii H, Kobberling J. Age-corrected empirical risk estimates for first 
degree relaiives of IDDM patients. Diabetes 1987; 36: 93-9 

9. Tarn AC, Thomas JM, Dean BH Ingram D, Schwarz G. Bottazzo GF. 
et al. Predicting insulin-dependent diabetes. Lancet 1988; ii: 845-50 

10. Pociot F. Norg^ard K, Hobolth N, Andersen O, Nerup J, the Danish 
Study Group of Diabetes in Childhood. A nationwide population- 
based study of the familial aggregation of Type 1 (insulin-dependent) 
diabetes mellitos in Denmark. Diabetologia 1993; 36: 870-5 

11. Da vies JL, Kajvaguchi Y, Bennett ST. Copernan JB, Cordell HJ, 
Pritchard LE, et al. A genome-wide search for human type 1 diabetes 
susceptibility genes. Nature 1994: 371: 130-6 

12. Hashimoto L. Habita C, Beressi JP t Delepinc M, Besse C. Cambon- 
Thomsen A, et al. Genetic mapping of a susceptibility locus for 
insulin-dependent diabetes mellitus on chromosome llq. Nature 
1994:371: 161-4 



(DIT-I): progress rcpon. Diabciologia 1997: 40 (Suppl I); |A60 
(Abstract) 

54. H;ihl J. Simcll T. Iloncn J. Knip M. Simcll O. Costs of predating 
IDDM. Diahctolngia 1998:41: 79-85 

55. Knip M. Kulmala I*. Vuhlisulo P. Karjalainen J. Rcijuncn H. Ilonm J. 
ci al. Seroconversion to autoantibody posit ivity before the age of 6 
ycarx in siblings of children with IDDM. J Pcdialr Endocrinol M :tab 
1996: 9: 216 (Abstract) 

56. Mandrun-Poulsen T. Reimcrs J, Andersen HU, Poeiot F, KartsenlAE. 
Bjerre II. ci al. Nicotinamide treulmcni in the prevention of insulin- 
dependent diabetes mcllhus. Diabetes Melab Rev T993; 9; 295-1309 

57. Lampeter EF for the DENIS Study Group. Intervention with nicoti- 
namide in prc-typc I diabetes: The Deutsche Nikotinamid Interycn 
lions Studic - DENIS. Diabetc Mctab 1993: 39: 105-9 

58. TjSlvc H. Wi lander E. The uptake in the pancreatic islets of nittoti- 
, namidc. nicotinic acid and tryptophan and their ability to prevent 

sircpto/otocin diabetes in mice. Acta Endocrinol 1976: S3: 357-164 



n 



ACTA IMEDIATK SUPPL 425 * l»**Ki 



59. {ireenhaunj CJ. Kahn SE. Palmer JP. Nicotinamide's effects on 
glucose milabolism in subjects at risk for IDDM. Diabetes 1996: 
fS: 1631-4 

6(1. Pozzilli P.jBmwuc PD. Kolh H. the Nicotinamide Trialisis. Meta- 
analysis of iiicotiruimidc in patients with recent onset insulin dependent 

J'iabctes. Diabetes Care 1996: 19: 1357-63 
loffcr A. Safety, side effects and relative lack of toxicity of nicotinic 
4cid and nicotinamide. Schizophrenia 1969: I: 78-89 

62. fS I anas E. Carbonc FR. Allison J. Miller JFAP. Heath WR. Induction 
of autoimmune diabetes by oral administration of autoanti^cn. 
Science 1996:274: 1707-9 

63. £hang ZJ. Davidson L. Eiscnbarth G. Weiner HL. Suppression of 
diabetes in jnonobc.se diabetic mice by oral administration of porcine 
ijusulin. Pnp Natl Acad Sci USA 1991: 88: 10252-6 

64. American Diabetes Association Ad Hoc Expert Committee. Preven- 
tion of Tv^c I diabetes mcltitus. Position statement. Diabetes Care 
<990: 9: i(£6-7 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□'LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



